Oxygen and reperfusion damage: an overview.
The ischaemic myocardium shows a number of distinct oxygen dependent responses to reperfusion. In the case of myocardial stunning and reperfusion arrhythmias there appears to be a beneficial effect of scavenging radicals in the extracellular space. This result is supported by the finding that free radicals can be detected extracellularly after reperfusion. The source of these oxidants and site of action is as yet unclear. In contrast hypoxic myocytes shown an oxygen dependent Ca2+ uptake on reoxygenation which is not affected by externally applied antioxidants. This Ca2+ uptake may in turn lead to the cell lysis characteristic of the oxygen paradox in the perfused heart. As yet there is no compelling evidence to suggest that this aspect of reperfusion damage is due to oxidative stress. It appears more likely that mitochondrial electron transport and ion movement play a central role. In the open chested dog model of ischaemia reperfusion, in which the volume of infarcted tissue is measured, considerable evidence suggests that oxidants derived from activated neutrophils contribute to cell death. This is not however the sole mechanism for cell damage in this model since an inhibitor of mitochondrial Ca2+ uptake, ruthenium red, can improve recovery after reperfusion. We conclude that a number of mechanisms may contribute to the observed oxygen dependent dysfunctions which occur on reperfusion of ischaemic tissue.